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$p$ - Grothendieck group $n$
$\sigma$
$\Delta$ $G$- $\Delta/G$ \langle $G_{\sigma}$
$\sigma\in\Delta/G$ $G$ stabdizer (
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Milgram, $\mathrm{A}\mathrm{d}\mathrm{e}\mathrm{m}_{\mathit{3}}$ Green, Tezuka-
Yagita $\mathrm{Z}_{\mathrm{P}}$
22 $(a)$ $G$ $p$






$(*)G$ $p$ $g$ $\Delta$
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$G$ $\triangle$ simplicial $G$ $g$ $\Delta^{g}\mathrm{t}\mathrm{h}\Delta$
Webb $(*)$
$S_{p}(G)$ ordered complex
$G$ r $U$ $U^{g}$
simplicial $p$ $g$ $S_{p}(G)^{g}$
$U^{g}=U$ $p$- $U$ $U$ $\langle g\rangle$ $\langle U, g\rangle=U\langle g\rangle$




$G$ ( $G$ -equivariant
)
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$S_{p}(G):=$ {$P|P$ $G$ p- },




$A_{p}(G)$ – $G$-orbit stabilizer
2
P–stubborn complex $\mathcal{B}_{p}(G)$ – $G$
$O_{p}(G)$ 52 4
$O_{p}(G)=1$ $G$
25 ( ) $G$ $p$ $\mathcal{B}_{p}(G)$ G
–
$Z_{p}(G)$ 24 Mathieu $M_{24}$
$\mathcal{Z}_{2}(M_{24})$ $G$- 19
$B_{2}(M_{24})$






$p$ Lie $G$ 25
$B_{p}(G)$ $G$ unipotent radical
– Borel Tits
$B_{p}(G)$ rradical complex
3.1 $p$ $\Gamma$ \rho $G=\Gamma^{\rho}$
$G$
$P$ - $U$ $G$ $(\Gamma$
$\rho$ ) $N_{G}(U)\leq P$ $U\leq O_{p}(P)$









$p$ Lie $G$ $U$ $G$ $\triangle(G)$
$\sigma$ $N_{G}(U)\leq G_{\sigma}$ $U\leq O_{p}(G_{\sigma})$
33 (The Borel- Tits property)
$G$
$P$ $G$ simphcial $\Delta$
$(BT/\triangle)$ \Delta Borel-Tits property
$G$
$P$ - $U$ $\sigma\in\triangle$ $N_{G}(U)$






(2) – $(BT/\Delta)$ 5
$G=S_{5}$ 4 2 $P\Gamma L_{2}(4)$ Lie
Borel-Tits property $SL_{2}(4)$ $\Delta_{2}$
5 $0$-
$\Delta_{1}=\overline{C}(5)$ $(BT/\Delta)$ $\overline{C}(5)$
5 $\{1, \ldots, 5\}$ $\{ijk|1\leq i<j<k\leq 5\}$ $i$




35 (1) $G$ $P$ - $V$ $B_{p}(G)$ p $U$ $V\leq U$
$N_{G}(V)\leq N_{G}(U)$ $(BT/\Delta)$ $B_{p}(G)$
.
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(2) $(BT/\Delta)$ $U\in \mathcal{B}_{p}(G)$ $O_{p}(G_{\sigma})\leq U$ :
$\sigma$ $N_{G}(U)\leq G_{\sigma}$ $\triangle$
$U\neq O_{p}(G_{\sigma})$ $U/O_{p}(G_{\sigma})$ $G_{\sigma}/O_{p}(G_{\sigma})$ $B_{p}(G_{\sigma}/O_{p}(G_{\sigma}))$
(1) $U_{i},$ $V_{i}$ $U_{0}:=V$ , No $:=N_{G}(V)$ , $U_{i}$ $:=o_{p}(N_{i-}1)$ ,
Ni $:=N_{G}(U_{i})(i=1,2, \ldots)$ $U_{i-1}\underline{\triangleleft}N_{i-1}$ $U_{i-1}$ $\leq U_{i}$
$N_{i-1}\leq Ni$ $G$ $V=U_{0}\leq U_{1}\leq\cdots$
$U:=U_{n}=U_{n+}i(i=1,2, \ldots)$ $U=O_{p}(N_{G}(U))$ $U\in B_{p}(G)$
$N_{G}(V)=N_{\mathit{0}}\leq N_{n}=N_{G}(U)$
(2) $P:=O_{p}(G_{\sigma})$ $N_{G}(U)\leq G_{\sigma}$ $N_{G}(U)$ $UP$ $U(N_{G}(U)\cap$
$P)$ $N_{G}(U)$ $P$- $U$ $B_{p}(G)$ $U=O_{p}(NG(U))$
$U(NG(U)\cap P)=U$ NNUP(U) $=N_{G}(U)\cap UP=U(N_{G}(U)\cap P)=U$
$UP=U$ $P\leq U$ $N_{G_{\sigma}/P}(U/P)=N_{G_{\sigma}}(U)/P=$
$N_{G}(U)/P$ $O_{p}(Nc_{\sigma}/P(U/P))=O_{p}(NG(U))/P=U/P$
36 $G$ $B_{p}(G)$
(i) $(BT/\triangle)$ $\Delta$ ( $\Delta$ $\sigma$
$O_{p}(G_{\sigma})\neq 1$ $\triangle$ )




36 $G$ $P$ $P$-radical complex
$B_{p}(G)$ 36 $B_{p}(G)$ proper (p-local)
subgroup $G_{\sigma}$ $G_{\sigma}/O_{p}(G_{\sigma})$ radical complex
$(BT/\triangle)$ $\sigma\in\triangle$ $O_{p}(G_{\sigma})\neq 1$ $\Delta$
$G$ $-$ $\text{ }\mathrm{l}\mathrm{o}\mathrm{c}\mathrm{a}\mathrm{l}$ geometry
$G$
$p$ $G$
42 $G$ $P$ (characteristic-p type) p-
$H$ – Fitting $F^{*}(H)$ p-
$P$ Lie $\text{ _{}\mathrm{S}\mathrm{t}\mathrm{u}\mathrm{b}}\mathrm{b}\mathrm{o}\mathrm{r}\mathrm{n}$
complex Borel-Tits 46
$P$ $G$ Borel-Tits property $(BT/\Delta)$
$\Delta$ (
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[7] ) $\Delta$ ( type ) stabilizer tyPe
$\Delta$ incidence ( type
incident ) $\Delta$ incident
$\triangle$
$v$ $v$ incident incidence
$v$ (residue) ${\rm Res}(v)$ $v$
$v$ stabilizer $G_{v}$ $K_{v}$
$\triangle$ tyPe ( $G$ tyPe – – ) tyPe
$v$ stabilizer $G_{v}$ $A\backslash B$ $A$




$PG(n, s)$ order $s$ $n$- ‘ $GQ(s, t)$ (resp. $GH(S,$ $t)$ ) order $(s, t)$
(resp. ) $\tilde{Q}(2,2)$ $GQ(2,2)$ double covering $\text{ }$
$C(n)$ $n$ – $\overline{C}(5)$ (2)
$m$ $m$ $0$ $X*\mathrm{Y}$ $X$
$\mathrm{Y}$
join ( $m*n$ $m,$ $n$ part –
)
$\triangle$ $G$ $B_{p}(G)$ G-
4.3 BT-property stubborn complex
$(BT/\Delta)$ $\triangle$ 36 $\mathcal{B}_{p}(G)$
2 $G=M_{24}$ (24 Mathieu )
Borel-Tits property $M_{24}$ 2-local geometry $\Delta$
Steiner system $S(24,8,5)$ octad, trio, sextet
incidence $\triangle$ 2-
incident octad $O$ , trio $T$ , sextet $\Sigma$ $M_{24}$ $\Delta$ simplicial
stabilizer $G_{O},$ $G_{T},$ $G_{\Sigma}$ G-
$(BT/\Delta)$ $U\in B_{2}(M_{24})$
$v=O,$ $T,$ $\Sigma$ $N_{G}(U)\leq G_{v}$ $O_{p}(G_{v})\leq U$ 35(2) $\text{ }$
$U_{v}:=o_{p}(Gv)=^{o}(pKv)$
$U=U_{v}(v=O, T, \Sigma)$ $U/U_{v}$ $B_{2}(G_{v}/K_{v})$ $v=O$
$G_{O}/K_{O}\cong L_{4}(2)$ Lie ${\rm Res}(O)=PG(3,2)$ $L_{4}(2)$
$B_{2}(G_{O}/Ko)$ Borel-Tits $L_{4}(2)$ unipotent radical
$U=K_{\{\mathit{0},x_{\}}}$ $X$ $\{T, \Sigma\}$
$PG(3,2)$ ( $\Delta$ ) type $\square$
$\{T, \Sigma, \square \}$ $\mathrm{A}_{\{0,x_{\}}}’/K_{O}$ $G_{O}/K_{O}\cong L_{4}(2)$ $X$
${\rm Res}(O)$ ${\rm Res}(O, X)$ $X$ $T$ $\Sigma$
$K_{\{\mathit{0},X\}}$ $K_{T}$ $K_{\Sigma}$
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$K$ $\not\leq U$ $U_{\Sigma}<U$ $G_{\Sigma}/K_{\Sigma}$ Lie $S_{P4}(2)$ ${\rm Res}(\Sigma)\cong$
$GQ(2,2)$ $U/U_{\Sigma}$ unipotent radical $K_{\Sigma,\mathrm{Y}}/U_{\Sigma}$
( $\mathrm{Y}=O,$ $\tau$ $\{O,$ $T\}$ ) $U$ $U_{\Sigma}<U$
$G_{T}/K_{T}$ $L_{2}(2)\cross s_{p}4(2)$ $B_{2}$ $K_{Z}$
$K_{Z}/K_{T}$
$M_{24}$ 2-stubborn complex $B_{2}(M_{24})$
$B_{2}(M_{24})$ $8+3=11$ $U_{F}:=O_{2}(K_{F})$
$F$ $\{O, T, \Sigma, \square \}$ $F\cap\{O, \square \}\neq\{\square \}$
(Fig.1 )
$\Delta$ $B_{p}(G)$





$P$ $McL$ $p=2$ $McL$














$B_{p}(G)$ ( ) Col, $F_{1},$ $F_{2)}F_{3},$ $F_{5}$
$p=2,3,5$
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4.6 $(BT/\triangle)$ $\triangle$ $\beta_{p}(G)$
$\ovalbox{\tt\small REJECT}_{3L3}^{3U_{5}()3}3McL1\backslash \Omega^{\frac{}{63’}(}3)3^{+}4\backslash M10_{D3}31+42\backslash s_{5}233J43\mathrm{X}2\backslash ^{6}M_{2}223^{2}2\mathrm{X}3Ru3O’ yN3^{2}42\backslash GQ(,9GQ(pPs_{3}4(\backslash McL\backslash A2232\backslash P^{*}GL\backslash S_{6}33)24C(5)3)2)2^{\backslash }10c((3\mathrm{x}_{2}312)232+42^{*}\backslash A525\backslash M1142422^{2}\backslash P^{\backslash 3^{4}\backslash 2}G2^{4}D_{10_{8}}22\cross(3L_{2}()32A3)324c(11)5)s_{5}4311$
$\ovalbox{\tt\small REJECT}_{5}^{5Ly1}\tau h5^{1^{\backslash }}+24\backslash S_{4}5^{2}4\backslash L2(5))GH(5,5G2(5)51+44)6*6P^{\backslash }G(2,5\backslash S653L3(5)2241$
4.7
Euler
Webb $(*)$ $\Delta$ Euler $\tilde{\chi}(\Delta)$ $G$
$P$ $|G|_{p}$




Figure 1: $B_{2}(M_{24})$ $U_{F}$
Euler
24 Mathieu $B_{2}(M_{24})$
(Fig. 1 ) Euler $\tilde{x}(B_{2}(M_{2}4))$ 21504 $=2^{10}\cdot 21$
$2^{10}=|M_{24}|_{2}$
Euler $M_{24}$ 2-local geometry $\triangle$
$M_{24}$ (type M24-
) $\mathcal{B}_{2}(M_{24})$











(simlicial comlex) $\text{ }$ $\Delta$ (simplex) $V$ $v$ $\{v\}$
( $v$ ) $\Delta$ (vertex)
(1) $v\in V$ $\{V\}\in\triangle$
(2) $\sigma\in\Delta$ $\sigma$ $\triangle$
$\Delta$ $\Gamma$ $\Delta$ $\sigma\in\Gamma$
$\Gamma$
$=\ll$ $P$ $\mathcal{P}$ ( )
$(x_{0}, \ldots, x_{l})\text{ }$ $x_{0}<<x_{1}<<\cdots<<x_{l^{\text{ }}}$
$\mathcal{P}$ chain ( ) $P$ chain $\mathcal{P}$ ( )
order complex $\mathcal{P}$
$N$
$\mathrm{R}^{N}$ $\{v_{0}, \ldots, v_{n}\}$ ( $\sum_{i=0}^{n}ti=0$ $\sum_{i=0}^{n}$ $tivi=0$
$t_{i}$ $0$ )
$\{x\in \mathrm{R}^{N}|x=\sum_{i=0}^{n}t_{i}v_{i}, \sum i=0nt_{i}=1,0\leq t_{i}\leq n(i=0, \ldots, n)\}$
$v_{0},$ $\ldots,$





(2) $\Gamma$ ( )





$\triangle$ $\triangle$ (V )
$\Delta$ $\Gamma$ – [5,






$A\in|\triangle|$ $A$ $\Gamma$ \mbox{\boldmath $\sigma$}
$A\cap\sigma$ $\sigma$
( ) $\Delta_{1}$ $\Delta_{2}$
$f$ : $|\Delta_{1}|arrow|\triangle_{2}|$ $g$ : $|\Delta_{2}|arrow|\Delta_{1}|$ $g\mathrm{o}f$
$1_{|\Delta_{1}|}$ $f\mathrm{o}g$ $1_{|\Delta_{2}|}$
$X$ $Y$ $f,$ $g$
$I=[0,1]$ $X\cross I$ $\mathrm{Y}$ $H$ $x\in X$ $H(x, \mathrm{O})=f(X)$ ,
$H(x, 1)=g(x)$ – $|\Delta|$
$\triangle$ (contractible)
$P_{1}$ $P_{2}$ order complex (
) $|P_{1}|$ $|\mathcal{P}_{2}|$
$\overline{f}$ Quillen $[6, 16]$ $\overline{f}$ $|P_{1}|$ $|\mathcal{P}_{2}|$
( spectral sequence
acyclic carrier theorem [5, 133,134] $\langle$ Walker
[9] )
5.1 $f$ : $(P_{1},=)\llarrow(\mathcal{P}_{2}, \leq)$




$\text{ }’ \text{ }$
52 $(P, \leq)$ order complex
(1) $\mathcal{P}$ – ( )
(2) $\mathcal{P}$ $c$ $x\in \mathcal{P}$ $x$ $c$ $x\cup c(x\leq y$
$c\leq y$ $y$ )
(1) $\mathcal{P}$ order complex ( )
$\{y|x\leq y\leq(x\cup c)\}$
( $x\cup c$ ) $\{y|c\leq y\leq(x\cup c)\}$ ( c) (1)
$c$ (2) (2) $\mathcal{P}$ conica y
contractible
order complex ( )
$\Delta$
$\tau$ $\sigma$ $\tau$
$\tau$ $\sigma$ – $\tau$ $\sigma$ free
$\triangle$ $\triangle$
$\sigma,$ $\tau$
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